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Abstract 
The soil conservation movement in Brazil has been a major driving force in the continuing search for 
agricultural farming systems that are more sustainable than what we have today, particularly in tropical and 
subtropical areas. The development and adoption of Zero Tillage Conservation Agriculture (ZT/CA) was the 
key to the success of this movement, generating agricultural, environmental, and societal benefits.  
Adoption of the ZT/CA philosophy and technologies is currently practiced on more than 50% of the 
annual crop area. This is due to the work and innovations of pioneering farmers, agronomists, researchers, 
and consultants that were and are involved in these efforts. This extensive adoption of ZT/CA occurred after 
many unsuccessful efforts to mitigate against the devastating effects of soil erosion that were threatening the 
entire agricultural industry in Brazil. Technicians and farmers realized that erosion control required 
continual cover of the soil to guard against the torrential rain storms common to these regions. This 
triggered the efforts of soil conservation pioneers at different points in time and regions of Brazil.  
In southern Brazil, Herbert Bartz, watched his topsoil eroding away in torrents of runoff. This set him 
thinking and searching for alternatives, resulting in his adoption of ZT/CA farming in 1972. Ten years later 
in Brazil’s centre-western savannah (Cerrado biome), farmers, researchers, crop consultants and 
agro-industry initiated efforts to expand cultivation into the very difficult production region of the Cerrados. 
This was successfully achieved through the pioneering work of agronomist John Landers, bringing 
experience from the ZT/CA farmer association networks in the south.  
These were the turning points in the sustainable development of annual crop farming in Brazil. Today, 
society recognizes the role of these pioneers as key to achieving social, economic and environmental 
sustainability. ZT/CA reversed the historically accelerating degradation of soil organic matter and soil 
structure by abandoning conventional tillage, thus improving soil physical and chemical characteristics. 
This was achieved by promoting cover cropping and permanent soil cover with crop residues, crop rotations, 
and complementary, environmentally suitable soil management technologies.  
Key Words：Soil conservation, Zero tillage, Conservation agriculture, Sustainable soil management, Soil 
organic matter 
1  Introduction 
The soil conservation initiative in Brazil is closely linked with continuing efforts to develop agricultural 
systems that are more sustainable, profitable, and environmentally friendly than those of today. Soil conservation 
was the foundation for these efforts, with zero tillage as a central pillar.  
The adoption of Zero Tillage Conservation Agriculture (ZT/CA) in Brazil has been based on principles of 
sustainability, with social, economic and environmental dimensions. It integrates the objectives of high productivity, 
low consumption of fossil fuels, increased carbon sequestration, and mitigation of water and wind erosion. The 
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success of these efforts is illustrated by the fact that these procedures are used in over 50% of the area cropped for 
annual crops. It is also illustrated by the major shift away from traditional tillage to more environmentally friendly 
practices. This has revolutionized the entire production chain in tropical and subtropical regions of Brazil.  
 
Fig. 1  Evolution of ZT/CA management systems in Brazil (based on FEBRAPDP, 2013)  
This did not happen easily or quickly. As in most other countries, agriculture in Brazil was initiated using 
traditional inversion tillage based on experience from temperate regions in Europe. The adoption of management 
systems not adapted to the specific pedoclimatic conditions, the devastation of soil erosion, and market pressure 
from poor commodity prices promoted expansion of these technologies, particularly in areas highly vulnerable to 
erosion, as shown in Fig. 2 (Ramalho-Filho et al., 2009).  
 
Fig.2  Soil vulnerability to water erosion in Brazil (based on Hernani et al., 2002)  
(The legend represents five levels of vulnerability: Muito Baixa is Very Low; Baixa is Low; 
Media is Average; Alta is High; Muito Alta is Very High.)  
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The control of erosion in highly vulnerable tropical soils requires, first of all, that land uses are in accord 
with the ecological conditions and suitability of the land (Ramalho-Filho; Beek, 1995). Evaluations based on 
Brazilian soil information, indicate that over 5.5 million km2 (65% of the territory) are suitable for agriculture 
(Manzatto et al., 2002). The adoption of land management technologies in harmony with the ecosystem 
characteristics of these areas is a key measure to avoid extensive degradation on the fragile Amazon and Pantanal 
Biomes (Freitas et al., 2007).  
In the agricultural development of Brazil, various attempts to control massive soil erosion were tried, 
including traditional mechanical terraces and contour channels. However, by the 1970s, it became obvious that 
these procedures were not working and some major changes were necessary. The major problems were due to the 
intense, erosive rains that occur normally at the start of the planting season, resulting in incredible soil losses. 
Hernani et al. (2002) estimated an annual soil loss of 833 million tons in areas with annual and perennial crops 
and in natural and planted grasslands. Annual on-farm cost of erosion, based on the additional requirements for 
fertilizers, limestone and organic fertilizers, was estimated to be more than $US 2.6 billion (Hernani et al., 2002). 
Off-farm costs were estimated at $US 1.3 billion (Table 1; Landers et al., 2001a).  
Table 1 A first approximation of the economic impacts of ZT adoption in Brazil 
  (re-calculated from Landers et al., 2001a)  
Categories of Impacts 
Economic 
Impact (USD) * 
A. On-farm benefits (direct benefit to farmers)  943.7 
Incremental net benefits due to the adoption of ZT in relation to conventional systems due to land value appreciation 882.2 
Economy in irrigation water pumping energy 61.5 
B. Off-farm reductions in public spending 164.6 
Maintenance of rural roads 128.3 
Municipal water treatment 1.3 
Incremental reservoir life 24.4 
Reduced dredging costs in ports and rivers 10.6 
C. Off-farm environmental benefits to society 487.9 
Increase in water availability due to greater aquifer recharge 303.2 
Carbon credits for reduced diesel fuel use 1.6 
Reduced use of Irrigation water 17.5 
Carbon credits for the decrease in CO2 emission from lower fuel consumption, sequestration in soil, and from soil and biomass C 
sequestration 
165.7 
D. Benefits for mitigating de-forestation through the adoption of integrated ZT and livestock systems 2,077.6 
Total benefits on an annual basis 3,673.7 
*  Calculated in relation to the total cultivated area, 31.8 million ha.  
2  The breakthrough 
The first requirement was that researchers and farmers accept the principle that mechanical practices alone 
were not adequate to control water erosion in tropical and subtropical areas. It was realized that effective control 
can only be achieved through integration of mechanical practices with biologic technologies including vegetative 
cover and crop rotations, and that intensive tillage be avoided. This was the first approach to ZT/CA.  
Concepts such as integrated farming systems (Muzilli, 1988; Norman, 1980) and integrated watershed 
management (BRASIL, 1987; Shaxson, 1988; Bragagnolo et al., 1997) were tried. Eventually, these concepts 
were integrated with principles of agroecology and the preservation of soil, water, and biodiversity.  
The evolution and dissemination of these ideas occurred in different places and in different times. It started 
near the end of the 1960s in Rio Grande do Sul, using an American no till planter called “Buffalo” to seed 
sorghum (Borges, 1993). Following this, many trails were started in experimental stations such as the one 
supported by FECOTRIGO (Brazilian Wheat and Soya Cooperative Federation) and the Ministry of Agriculture. 
These trials were extended to the State of Paraná at the beginning of the 1970s.  
In 1971 research was initiated by IPEAME (a predecessor of EMBRAPA) with German technical assistance 
and the successes achieved were a major turning point. The interest and acceptance of the technologies in Paraná 
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were driven by necessities to control soil erosion as well as restrictions in availability of farm credit (Landers, 
1999). Among the different farmers and researchers involved in this effort, it was the dedication, perseverance, 
and pioneering work of a farmer, Herbert Bartz, which stands paramount (Saturnino, 1998; Saturnino, 2001). His 
efforts and innovations were fundamental in overcoming the initial difficulties of this new technology (Box 1).  
Following this, researchers and farmers had the support of IAPAR, a research institute inaugurated in the 
early 1970s in Londrina, Paraná, and the support of technicians from ICI BRASIL & the UK. By 1975, data from 
the trials were available, showing a reduction of 90% in soil loss and over 50% in water loss (IAPAR, 1981). 
These breakthroughs established the modern basis of soil conservation consciousness in Brazil, and provided the 
foundation for a revitalized and sustainable agriculture.  
Following the successes of Herbert Bartz, other farmers began adopting ZT/CA in the southern states of 
Brazil. Pioneers in the region of Campos Gerais (State of Paraná) included Manoel Henrique Pereira, Franke 
Djikstra, and Wibe de Jagger.  
In 1978, the development of no till planters for tropical conditions was initiated by researchers at 
EMBRAPA (Brazilian Enterprise for Agricultural Research, Ministry of Agriculture) in Passo Fundo (Rio 
Grande do Sul), with support from ICI Brazil. At the same time, trials of a lagged double disc system were 
initiated with cooperation from Canada. Also, by this time herbicides based on glyphosate were introduced, and 
the first equipment for simultaneous planting and fertilizing were introduced. In addition, field studies with cover 
crops and crop rotations were intensified, all with the result that ZT/CA became established as a feasible 
management system for tropical and subtropical areas (Derpsch et al., 1991; Derpsch and Calegari, 1985). These 
procedures ultimately spread to other regions in Brazil.  
At the same time, the ZT/CA practices and processes developed for the subtropical region were brought to 
the Centre-west, tropical region as farmers migrated into these areas because of cheap land and government 
incentives. A period of rapid expansion in this region started in the late 1970s, with a significant increase in area 
of improved pastures and annual crops, triggered by the breakthrough on soil treatment with lime and fertilizers. 
In only a decade the area under no-till in Brazil increased from about 1, 000 ha in 1973/1974 to 400,000 ha in 
1983/1984 (Derpsch, 1984).  
2.1  The evolution of farmer associations to promote ZT/CA agriculture 
Farmer’s associations played a central and crucial role in adoption and dissemination on ZT/CA technologies in 
Brazil. The first of these, founded in the region of Campos Gerais (State of Paraná), was named “Clube da Minhoca” 
(literally “The Earthworm Club”). Pioneer farmers, supported by COOPERSUL and agribusiness components, 
organized three national meetings (1981, 1983 and 1985) where they discussed the main technological difficulties in 
initiating ZT/CA system, supported by experienced researchers and technicians.  
Other farmer organizations were organized in the State of Rio Grande do Sul but these were called “Clube 
Amigos da Terra” (Friends of the Land Clubs). The objectives were to promote awareness, training, and 
technical development for adoption and refinement of ZT/CA (Borges, 1993). After the successful experience in 
Rio Grande do Sul, the concept of “Clube Amigos da Terra” was extended to other regions to help farmers 
promote and develop new technologies related to herbicide management, spraying techniques, fertilization and 
liming, erosion control, and rotation of annual crops with pasture. These farmer’s organizations propelled Brazil 
to becoming a world leader in tropical and subtropical ZT/CA systems (Freitas et al., 2001).  
These successes ultimately culminated in the creation of the Brazilian Federation of Zero Tillage in Crop Residues 
(FEBRAPDP) in July 1992, and finally in the creation of the American Confederation of Farmers Organizations toward a 
Sustainable Agriculture–CAAPAS. The latter included institutions such as APRESID (Associacion Argentina de 
Productores em SiembraDirecta), SOCOSCHI (Sociedad de Conservacion de Suelos de Chile), FEPASIDIAS 
(Federacion Paraguaya de Siembra Directa para una Agricultura Sustentable), AUSID (Associacion Uruguaya pró 
siembra Directa), AMLC (Associacion Mexicana de Labranza de Conservacion), ANAPO (Associacion de Productores 
de Oleaginosas y Trigo de Bolívia), CTIC (Conservation Tecnological Information Center-West Lafayette, Indiana, 
USA). CAAPAS later expanded with membership from Mexico and Canada.  
The Farmer Association for the Cerrado Region (APDC) was organized in 1992, headquarters in Goiânia 
(State of Goiás), with the objective to promote ZT/CA following two successful short courses organized by John 
Landers (with agribusiness support). It later expanded its network to 47 “Clube Amigos da Terra”, foundations 
and other farmer organizations. With APDC acting as a facilitator for ZT/CA, the result was an increased 
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adoption to more than 5 million ha by 2001/2002. Farmer-to-farmer extension with integrated support from the 
private sector, NGO, government and some international agencies was the prime factor in dissemination. Farmer 
involvement has led to substantial improvements in technology delivery to the farm sector, but government 
support to research and extension has also been essential.  
2.2  ZT/CA in the Brazilian “Cerrados” 
In the 1980s, and based on the successes from the south, ZT/CA was attempted in the Brazilian Cerrado 
region, a wet/dry tropical savannah biome concentrated in the central high-plateau and covering 207 million ha. 
This region is one of the “major agricultural frontiers” in the country, but one where special care is required to 
protect the environment (Sade, 2000). The Cerrados is one of the most difficult production areas on earth, being 
dominated by low fertility soils, predominantly Ferralsols (Oxisols, Latossolos), Arenosols (Entisols, 
“Neossolosquartzarênicos”) and Acrisols (Ultisols, Argissolos)3. Annual rainfall (summer rains) varies from 
1,200 to 1,700 mm spread over 5-7 months. However, the elevated tablelands and wide interfluves with gentle 
topography are well-suited to mechanized agriculture.  
Several trials were initiated in the early 1980’s by Eurides Penha, a pioneer farmer in Rio Verde (State of 
Goiás). In 1982, ZT/CA was attempted by Ricardo Merola for seed production in Santa Helena (Goiás). Of 
special note, however, are the trials started by John Landers in Morrinhos (State of Goiás) after 1992 (Box 2).  
By the early 1990s, the evolution of ZT/CA involved the integration of annual cropping with livestock 
production, improving the profitability of the system and mitigating crop failures.  
3  The process of ZT/CA adoption  
The process of adoption of ZT/CA in the southern states (subtropical region) and Centre-western and 
south-east states (tropical region) for high intensive mechanized agriculture and for small farms, are shown in 
Table 2, as described by Landers (1999). In the Cerrado region, ZT/CA adoption was based on (i) farm-tested 
and cost-effective technology, (ii) awareness of financial benefits, (iii) technical training, (iv) removal of serious 
soil physical and chemical constraints and problem weeds, and (v) availability of cover crop seeds.  
Experience has shown that an important change in paradigm is often associated with ZT/CA adoption. This 
includes higher awareness of environmental responsibility and enhanced management capabilities. The idea of 
working with nature rather than exploiting nature imparts a profound change of thinking to the ZT/CA farmer.  
Table 2 The phases of ZT/CA development in Brazil  
  (Adapted from Landers, 1999)  
Sub-tropical Region  
(southern states)  
Tropical Region (Centre-western 
and south-eastern states)  ZT/CA development phases 
Mechanized Small Farms Mechanized Small Farms 
PIONEER PHASE 
On-farm technology development by few farmers. Little expansion. Beginning of 
research. No extension, some private sector or international support. Testing of cover 
crops. Beginning of ZT farmer organization and dissemination events.  
1971-1984 1985-1991 1981-1986 1996-2004 
CONSOLIDATION PHASE 
Improvements in technology, better planters, more weed control and cover 
crop options. Early fertilizer lime recommendation under ZT. Costs approaching 
CT. Expansion slow, little extension and formal teaching.  
1985-1990 1992-1996 1987-1992 2004-2008 
MASS ACTION PHASE 
Costs below CT. Increasing adoption by extension in teaching curricula. 
Technology refinements and wide range of research recommendations. 
Incentives limited to small/medium farmers. Significant private sector support. 
Rapid expansion-NGO network with private and public sector.  
1991-2000 1997-2010 1993-2000 2009-2015 
DOMINANT PHASE 
ZT as the norm. Full research priority to avoid second generation problems. 
NGO network active in on-farm R&D and professional ZT training. Widespread 
adoption by extension and teaching establishments. Incentives to intensification 
in ZT 
2001-2100 2011-2100 2001-2100 2016-2100 
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3. 1  Technological development of ZT/CA 
No-tillage, crop rotation, cover cropping, and permanent soil cover are the technological pillars of ZT/CA. 
Application of these principles reverses the devastating impacts of accelerated soil erosion, degradation of soil 
organic matter, and destruction of soil structure. It also increases soil biology and biodiversity by 2 to 4 times 
(Landers et al., 2013).  
The adoption of ZT/CA represents a radical change in agronomical practices, eliminating soil tillage, 
promoting agrobiodiversity (crop rotations), and keeping the soil surface covered with crop residues (Machado et 
al., 2004;Landers et al., 2001c). The agronomic evolution under ZT/CA goes beyond the erosion control, soil 
compaction mitigation and/or reduced production costs. It is recognized as an example of technological 
integration driven by farmers, complying with personal and social desires for improved sustainable development 
and environmental quality (Landers et al., 2001b).  
In 2000/2001 a technological platform on ZT/CA was carried out by EMBRAPA, FEBRAPDP and APDC 
to prepare the basis for research on improvements in efficiency and efficacy of ZT. The objectives were to 
promote environmental sustainability, economic competitiveness, and social equity (Freitas, 2001). Countrywide 
research priorities were ranked after considering socio-economic, political and cultural priorities as: (i) the high 
initial cost of adoption (including the high cost of specialized ZT/CA machinery), (ii) lack of low-interest 
specific ZT/CA credit lines, (iii) high cost of inputs (per se and in soil pest control), (iv) unemployment of tractor 
drivers and (v) the need for employee training in ZT technology. Other problems cited were in relation to 
extension of ZT: (i) lack of promotion of the new concepts, (ii) lack of information on herbicides and (iii) lack of 
basic technical knowledge of ZT principles.  
The major result of the ZT/CA Platform has been the multiplication of cooperative research, development 
and diffusion projects between farmer organizations and individual farmers, private sector and government 
agencies. The topics covered are wide-ranging, including integrated pest, disease and weed management, 
alternative crop rotations, biomass generation for soil cover, indicators for soil nutrients, soil physical properties 
and soil biological activity, modifications of farm machinery for higher efficiency under ZT conditions, and a 
conscious effort to reduce the environmental impacts of farm chemicals. In the same exercise, the farmers were 
asked to suggest solutions for the problems they identified, and many have been incorporated into crop 
husbandry recommendations.  
An example of the impact of the ZT Platform is the multiplication of short courses on ZT, made available 
through leading farmers, researchers, extension personnel and crop consultants. APDC has held over forty 2-5 
day short courses since 2000, with some 1, 800 participants and participation of advanced farmers. Training in 
the ZT farming system, as opposed to crop by crop training, is now the rule for technical personnel of farm input 
suppliers.  
The participatory involvement of farmers has been fundamental to the success of ZT/CA. These 
developments, including identification of problems for research, have resulted in the following practical 
advances in knowledge in land management in tropical and subtropical areas:  
●  improved understanding of the roles of entomology, plant pathology and weed science, as well as 
biological control mechanisms with ZT/CA; 
●  improved understanding of soil management, including crop rotations and cover crops and the 
dynamics of ZT/CA in these environments; 
●  development of equipment and methods for planting, fertilizing, tilling, and harvesting tailored to 
tropical and subtropical environments; 
●  the extension and application of ZT/CA beyond annual cropping, to include high value crop production 
in enterprises such as fruit culture, forestry, horticulture, coffee plantations, pastures, forests; 
●  stimulation of technologies for small holder farmers, including animal traction machines for planting 
and harvesting; 
●  better organization of farmers and technicians around the concepts of ZT/CA, with significant advances 
in institutional arrangements.  
Some of the advances in science and research have been the following: 
●  significant improvement of soil porosity compared with soils under conventional tillage; 
●  identifying that humic acids from decaying residues reduce aluminium toxicity in the soil, reducing 
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requirements for lime, and increases the mobility of calcium and magnesium, contributing to the 
expansion of the rooting zone;  
●  demonstration that improved resistance to pests and diseases can be achieved with ZT/CA.  
The agronomic benefits of ZT/CA are: 
●  Zero-tillage increases soil porosity by preserving rooting channels, and thereby improves water 
infiltration and drainage, eliminates pulverization of soil aggregates from tillage and destructive rain 
storms, and reduces formation of plough pans, and draft power for planting, while also improving 
habitat for macrofauna; 
●  Crop residues on the surface practically eliminate soil erosion, reduce water evaporation, and act as a 
reserve of organically-bound nutrients (as residues decompose to humus) ;  
●  Increased soil organic matter greatly enhances available water and nutrient retention, higher biological 
activity (enhancing biological controls), higher levels of water-stable aggregates and a positive carbon 
sink.  
The impacts for society are:  
●  positive soil carbon sink and (possible) reduced N2O emissions; 
●  reduced CO2 emissions through reduced fossil fuel use and cultivation; 
●  cleaner air through effective elimination of dust as a product of cultivation;  
●  less water pollution and greater aquifer recharge from reduced rainfall run-off;  
●  reduced demand for (tropical) de-forestation, by permitting crop expansion on steeper lands;  
●  reduced flood and drought-induced risks; 
●  increased wildlife populations (skylarks, plovers, partridge and peccaries) ; 
●  improved conservation understanding in farmers.  
4  Conclusion 
Farming in the tropics and subtropics requires more than simply producing food, fiber and biofuels for ever 
increasing and demanding populations. Increasingly, it is recognized that specialized modern technologies must 
be mobilized to counteract the potential for devastating environmental and economic devastation in these regions 
that are highly susceptible to erosion. Successful soil conservation in these areas is increasingly based on 
application and maintenance of the natural environmental processes of nutrient, water, and organic matter 
cycling, and soil biodiversity. This is highly knowledge intensive soil management.  
The paradigm of ZT/CA integrates the concepts of soil erosion control with crop rotation, maintenance of 
permanent soil cover, integrated pest, disease and weed management, development of more productive and 
adapted species, varieties and cultivars, and more rational fertilization systems. This is done within the context of 
different farming systems suitable to different ecological conditions and within constantly changing market and 
economic conditions. This integration results from the work and innovation of pioneer farmers, extension 
personnel, technical consultants, agricultural researchers, and university professors. This has made Brazilian 
agriculture one of the most sustainable in the world.  
The adoption of ZT/CA implies benefits to the agricultural community as well as to society in general. It 
results in reduced inputs of fertilizers, seeds and chemicals, reduced CO2 emissions through reduced farm fuel 
use, reduced on-farm labor, and reduced costs for road maintenance, water reservoir replenishment, waterway 
dredging, and domestic water treatment. It results in better overall air quality, flood and drought prevention, less 
deforestation, and the mitigation of greenhouse gasses through reduced fuel use and carbon sequestration. 
Through ZT/CA, farmers are no longer a part of the environmental problem, but rather part of the solution. 
EMBRAPA, in partnership with universities and public and private institutions, has promoted and anchored the 
use of systems such as ZT/CA which are well adapted to Brazilian conditions.  
The successful soil conservation initiative in Brazil is due in no small measure to the pioneer farmers and 
technicians who developed and contributed to the experimentation and innovations that ultimately resulted in the 
evolution of this new, innovative system of farming. This is the legacy of their contributions.  
“Without the ransom of the past, there is, at present, no story of a promising future.”  
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Box 1 Herbert Bartz, No till pioneer in Brazil. Success through 
innovation, determination and perseverance 
 
Herbert Bartz in a field of Black Oats desiccated for planting—1994 
Photo: John N. Landers 
 
Tradition is an important factor in the make-up of a farmer. Born in the state of Santa Catarina in 1937, 
Herbert Bartz, descendant of German immigrants, took up residence in Rolândia, in the North of the state of 
Paraná, in the 1960’s, after studying four years at the University of Aachen in Germany. In Paraná, he started 
farming in the conventional way. One night, in November 1971, he was startled awake by a heavy thunderstorm. 
Worried about the erosion on his newly planted crops, he put on a raincoat and went out to the fields with a flash 
light. He could see most of his topsoil swimming away in the torrents. This was the motivation for his adoption 
of no-till farming. He sought Rolf Derpsch, an agronomist of the German Development Agency (GAWI, now 
GTZ) working at the Ministry of Agriculture Research Station-IPEAME, in Londrina, Paraná, only 30 km away 
from Rolândia . From this visit he was convinced of the pressing need for soil conservation. He received 
literature from Rolf on optimum tillage, minimum tillage, and no-till or zero tillage, which at that time were just 
evolving in the UK and USA. After obtaining more information, he deepened his resolve to learn more about 
these new methods of soil conservation. As a result, in 1972, Herbert Bartz carried out the first on-farm tests of 
direct drilling (no-till) in Brazil, made possible through loan of a no till planter from Rolf Derpsch. The seeder 
was a Hassia 1.5 m wide German machine with big iron wheels equipped with heavy springs that allowed discs 
to penetrate into undisturbed soil when driving slowly and putting weight on the machine (e. g. fertilizer). The 
success of this operation (the no-till plot was always looking a little bit greener and better) convinced Herbert 
Bartz that the technique had potential, but he also realized that he needed to know more about it and especially 
about planting in straw mulch. At that time Brian O’Dwyer (deceased) and Terry Wiles from ICI Brasil (a 
subsidiary of the British agrochemicals conglomerate that invented Paraquat) and other international ICI staff, 
became active in diffusing the no-till technology in the region.  
Wanting to know more, Herbert Bartz set out on a pilgrimage ICI’s experiment station in Fernhurst, 
England and to the USA—the ticket was to be paid in three instalments when he got back. At Fernhurst, he 
was exposed to details of the revolutionary new technique of using Paraquat as the basis for weed control in 
no-till farming or “direct drilling” (as the English called it). He also visited a number of farmers practising the 
new technique. For the return trip, ICI organized a visit with Shirley Phillips of the Agricultural Extension 
Services at the University of Kentucky, in the USA. This great pioneer of no-till farming explained all aspects 
on the new seeding method, while also introducing him to Harry Young at Herdon (KY) a farmer with already 
ten years of experience with no-till. Instinctively knowing that this was the only way to go, Herbert Bartz 
ordered an Allis Chalmers triple disc, 8 rows, no-till planter, complete with herbicide tanks and spray nozzles. 
At this time, a killing frost turned his winter wheat into a total loss, with the result that he had to sell almost all 
his conventional farm equipment to pay off the bank loan. So, with no ploughs or discs to prepare the soil, it 
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was no-till or nothing. In spring 1972, Herbert Bartz planted his entire area of 220 hectares to soybeans with 
no-till. Pre-plant weed control was 2.4 litres ha－1 of paraquat plus 2 litres of 2-4-D.  
In his first years of no-till, Herbert Bartz experienced many serious problems with weed control, and had 
to complement the pre-plant desiccation with hand hoeing and in-row directed spraying of paraquat. This 
caused stem lesions and secondary fungal attacks resulting in yield losses. Over the period 1972-1975, yields 
dropped from 2,500 to 1,500 kg ha－1. Just when Herbert Bartz was dickering with a return to conventional 
tillage, a second generation of no-till herbicides made its début in Brazil. The first post-planting and 
preemergence herbicides (1975/76) raised soya yields back to 2,500 kg ha－1, and provided much better soil 
mulch conditions due to the heavy crop residues. However, herbicide effectiveness was now hampered by 
adsorption to the organic matter at the soil surface. The real advance came in 1977 with the third generation, 
the post-emergent selective herbicides, initially coming from Paraguay. His success was fundamental in 
convincing researchers that no-till farming was feasible.  
At about this time, as a member of the advisory board of EMBRAPA Wheat at Passo Fundo (State of Rio 
Grande do Sul), Herbert Bartz convinced the head of the centre to import no-till planters from the UK and USA. 
These are the basis for the highly advanced machines available today. In Paraná, the State Agronomic Institute 
(IAPAR) signed, in 1977, the first private sector contract with ICI for research in no-till farming. In parallel, a GTZ 
German Development project was generating valuable information on green manure cover crops (Derpsch et al., 
1985a, 1985b) which became a milestone for research and practical use of cover crops in Brazil. This, combined 
with the new post-emergent herbicides, gave the no-till rotations definitive form and viability. With the influence of 
Herbert Bartz, farmers from the region of Ponta Grossa (State of Paraná) who had started no-till practices in 1976, 
stimulated the private sector and spearheaded by cooperatives (Arapoti, Batavo and Castrolanda), organized the 
ABC Foundation. Amongst other research, the ABC team documented and perfected the new low-volume spraying 
techniques, introduced by Herbert Bartz, to get higher herbicide efficiency and reduce weed control costs.  
In 1992, Herbert Bartz participated in the foundation of FEBRAPDP, being its president on many 
occasions, and, a few years later in the foundation of CAAPAS.  
After 42 years, the experience of Herbert Bartz is still a point of reference in ZT/CA, not only for 
subtropical areas of the southern region of Brazil, but also for the tropics nationally and internationally.   
 
 
Box 2 History of John Landers’ contributions to soil conservation in Brazil 
 
With a Master’s degree in Irrigation Science from the University of California in 1965, British 
agronomist John N. Landers was recruited as an irrigation specialist 
by the International Research Institute for Climate and Society—IRI 
Research Institute of New York. This experiment station in 
Matão-SP was fundamental to early progress in the Brazilian 
Cerrados. He was first posted to Recife (capital city of the State of 
Pernambuco) and invited by FAO to work on the Bebedouro (PE) 
and Mandacarú (BA) experiment stations of the Superintendencia 
do Desenvolvimento do Nordeste (SUDENE), installing an 
experiment on irrigated elephant grass and ground water wells to 
monitor freatic water levels to mitigate salinization. Transferred to 
assist in the implantation of the Brasília Experiment Station at 
Planaltina (Federal District), he co-ordinated a consultant team that 
produced the master plan for this station and worked there from 
1966 to 1968.  
After a four year term in the Orinoco Delta of Venezuela, he 
returned to Brazil in 1972 with the IRI Research Institute, where 
among other things he pioneered the first production of Brachiaria 
seed in Brazil. Between 1971 and 1974, IRI, under his leadership, 
Photo: John Landers 
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carried out training courses covering modern agricultural practice, but also having purchased the rights to 
IRI’s forage seed collection Matão (State of São Paulo), he implemented standards in seed production that set 
a new level of excellence in the Brazilian market.  
In 1977 Mr. Landers started his own seed production of soybeans, maize, rice and crotalaria in Morrinhos 
(State of Goiás). He observed the newly-erected contour banks on his fields fill with water after a major storm, 
and then watched them erode as they overflowed. He concluded that conventional tillage was simply not 
suited to the tropics. Following four years to acquire funding, he purchased a new ZT planter, and in 1982, he 
started his experimentations with ZT. In 1988 he was given a three year research contract by Manah S. A., a 
leading fertilizer enterprise. He rented 60 hectares on two farms and divided the areas into large-scale plots, 
thus allowing the use of normal farm machinery. In this way, he initiated on farm experimentation, but also 
dissemination of results through associations of farmers in the agricultural areas of the Cerrado Biome.  
He organized and delivered a series of short courses on ZT/CA implementation. During one of these, held 
in Santa Helena de Goiás in July 1992, he locked the meeting room door and declared that no-one would leave 
until an association was formed to promote ZT/CA. As a consequence, APDC was created and Ricardo 
Merola, on whose farm the practical side of the course was executed, was elected president.  
In the face of widespread skepticism from official research and extension organizations, Landers edited, 
in 1994, a practical manual based on pioneer farmers’ experiences, melded with scarce research results, and 
accompanied by technical recommendations from the Morrinhos project’s pragmatic data base (Landers, 
1994). He consulted with the World Bank to write a chapter in the Fundação Getulio Vargas/World Bank book 
(Landers, 1996), and a book dedicated to the environment and ZT/CA (Saturnino and Landers, 1997). This 
was followed by a book published by FAO (Saturnino and Landers, 2002).  
A quarterly newsletter, “Direto no Cerrado” with 10,000 copies, was used to describe technical 
information and communication for farmers, and was highly successful in overcoming the technological 
challenges of adopting ZT/CA.  
His experience and knowledge has extended beyond the Brazilian Cerrado. As an international consultant 
and an expert on ZT/CA, he worked in more than twenty countries. His dedication and initiative has been 
recognized nationally and internationally for several awards, such as the Heidelberg International Award for 
Environmental Excellence (Germany, 2005) and the Order of the British Empire-OBE by Queen Elizabeth II, 
for “services to the sustainable agriculture in Brazil” in 2006.  
Dr. Norman Borlaug, in his 2004 visit to Brazil, stated “I believe that the technology of Zero Tillage that 
you are introducing into the Cerrado has special significance, by virtue of being, in itself, a conservation 
method of outstanding excellence.” He also stated that his 2007 FAO Bulletin on the technology of integrating 
annual cropping with livestock production was an international classic.  
ZT/CA has now become the most important technological revolution in the history of tropical agriculture in 
Brazil. FAO estimates that worldwide adoption of Zero Tillage reached 125 million hectares in 2011, with 
31.8 million hectares in all regions of Brazil in 2013. 
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